36 Malagasy-type PvDBP duplications. PvDBP varied from 1 to >4 copies. Isolates with 37 multiple PvDBP copies were found to be higher in symptomatic than asymptomatic 38 infections. For the 33 asymptomatic samples, PvDBP was detected with two copies in 39 two of the isolates, and both were the Cambodian-type PvDBP duplication. PvDBP copy 40 number in Duffy-negative heterozygotes was not significantly different from that in 41 Duffy-positives, providing no support for the hypothesis that increased copy number is a 42 specific association with Duffy-negativity, although the number of Duffy-negatives was 43 small and further sampling is required to test this association thoroughly. 
7
139 in duplicate by two microscopists at the time of sample collection. The density of 140 parasitemia was expressed as the number of asexual P. vivax per microliter of blood, 141 assuming a leukocyte count of 8000 per microliter. Three to four blood spots, each 142 equivalent to ~50μl of blood, were blotted on Whatman 3MM filter paper from each 143 participating individual. Parasite DNA was extracted from dried blood spots by the 144 Saponin/Chelexmethod [25] and genomic DNA was eluted in a total volume of 200 μl TE 145 buffer. Eluted DNA was confirmed with P. vivax by nested and quantitative PCR using 146 the 18S rRNA P. vivax-specific primers [10] , prior to PCR diagnosis of PvDBP 147 duplications and quantification of copy number.
148
For a subset of 20 symptomatic samples that were confirmed with P. vivax, 6ml
149 whole blood was collected from the patients. We used the Lymphoprep/Plasmodipur-150 based protocol to deplete white cells and enrich red cells before DNA extraction [26] . 173 System (BIORAD), with an initial denaturation at 95°C for 3 min, followed by 45 cycles 174 at 94°C for 30 sec, 55°C for 30 sec, and 68°C for 1 min with a final 95°C for 10 sec.
175 This was followed by a melting curve step of temperature ranging from 65°C to 95°C
176 with 0.5°C increments to determine the melting temperature of the amplified product. 
Data Availability
456 Additional information is provided as supplementary data accompanies this paper.
457 Sequence data of this study are deposited in the European Nucleotide Archive (ENA)
458 and the accession number of each sample is listed in Table 1 . 
